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Are Health Effects Associated with Particulate Matter Near Southern California Freeways?
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| | | o Impact and Outcomes
This study’s hypothesis is that short-term exposures to concentrated ;rthz ngfhrgne?f;?:g? cSr;urJSXigea?i?n g}llst)i%iaenxd (')Ssarleag%en’ ’lﬁggrléidl?ritor Studying pregnancy and exposure to air pollution is particularly important
Science QU estio n/BaC kg roun d ambient particles (CAPs) in LA will cause acute cardiopulmonary udy : T ehr P on exposu P y as develqpmg fetuse_s are uniquely sensitive to enylronmgntal toxins. This . _ . o .
responses which may explain epidemiologic findings. Researchers health of chlldrgn I|\_/|ng in Southern California. It has been funded by a study estimates traffic-related birth outcomes using existing data for large PM associated with vehicles is high in ultrafine PM that
conducted ultrafine and filtered air (FA) exposures of volunteers number of agencies, including NIH, CARB, and the EPA. areas in the Los Angeles Basin. contains significant organic and elemental carbon composition
Mobile sources emissions and their associated hgalth (healthy, asthmatic). Methods: About 5500 children in twelve communities have been enrolled Methods: Distance weighted traffic density (DWTD): Traffic count on all (see Sioutas poste_r). As the distance frorp freeways increases,
.effﬁlctsl_rep;\eserllt a g”o_“tyPareta {Oé_reshearcg, partlc?la?yd Methods: 2 hour exposures:; Moderate exercise for 15 minutes each in the study. Data on the children’s health, their exposures to air pollution, streets within a certain radius weighted by distance from road; Air dispersion tf;]e num.berr?f pa;tlcles.d_ecrgasesi thtelr S'Zf_ QFOWE afldt:]hey
In the .os ngeles Basin. .a.s s. uaies have _em_ons rate half hour: Ultrafine and FA exposures occur in random order and at least and many factors that .affec_t their responses to air poII_utlc_)n were model: Incorporates emission levels, road geometry, meteorology. For 1994- C a}n.ge In character, raising Imppr ant questions about the
health impacts for persons living in close proximity to 2 weeks apart. Measures of response: Lung function tests: symptom gathered annua!ly starting with the fourth grade a_n_d antan|ng until they 96, in 112 LA zip codes, all LBW and preterm infants (N=31,191) were toxicity of the newly formed particles.
roadways and further evidence suggests that people questionnaires: blood pressure; arterial 02 saturation: Holter graduate from high school. The twelve communities in the study were identified along with a random sample of controls (~ same N); residential birth
working and going to school near roads with heavy traffic electrocardiogr,am; assays of bl’ood and induced sputl; m, cell counts, chosen because they ha_ve differ.ent.patterps of high and lOW. levels of the addresses were then mapped using GIS. Studies conducted in Los Angeles have demonstrated
may also have an increased risk of adverse health effects mediators of inflammation, coagulation. four pollutants: ozone, nitrogen dioxide, acid vapor, and particulate matter. significant toxicity and potential health impacts from vehicle
associated with exposure to mobile source pollution. Association of asthma with exposure Lung development and Number of freeway trucks passing ollution. It appears that mobile source PM is an important
E P PP P
Driving in bumper to bumper traffic leads to in-vehicle ) | 1 — to traffic at home exposure to air pollution Infants born within 750 fect of a home per day | Odds Ratio (95% CT) factor in the health effects associated with PM exposure in the
. . . [ Odds Ratio per IQR 3 o . . . .
concentrations of pollutants that are up to 10 times higher g | = Exposure merrs R (e o) 10 R-074 e between (n=4.346; 26.606) urban environment. A consistent pattern of activity appears
. : : HN : : E 2 - | g * ) Measured NO,® 1.83 1.04, 3.21 P=0.005 ; . : : : : :
than those in ambient city air; in-vehicle average particle g ® 1 - ] ! * o 1 1997-2000 in 13,290 trucks 1.23 (1.06-1.43) associated with mobile source pollution including new health
number concentrations on busy freeways can be as high as : o - ] | e s 07a 20n - .y ML Los Angeles 8, 684 heavy-duty diesel vehicles] 1.18(1.02-1.37) endpoints previously unidentified.
543,000 particles/cc. 3w ( ’ "2 l Model-based pollution from: . County Model adjusted for all maternal risk factors as covanates,
’ error bars: 95% C.i. o - Al # 50 - - -
0 T e ' overainoan <0, b 0005 Freeways 222 (1.36,383) 1A, &7 backeround air pollution concentrations and census block- : _
_ 20 A oo B ST owpes o— 22 rpos Non-freeways 100 (075133 1 e ';.1 *LE oroup level soco-econonuc status. B Human studies have shown:
Research has demonstrated a linkage between exposure SDNN measured during 5-min intervals of The %0, in arterial blood as remmars and non-freewas o s 22 N U *Developmental toxicity; |
to motor vehicle emissions and respiratory health. rest (0/4/22 hr after the end of a 2-hr UF estimated by fingertip pulse oximeter 7 O3 il perehange ofone erquariie ango (GR) _ For NO2 s 1 gven s diom W i ne i 1 DWTD and *Impacts on child lung development from chronic exposure;
" . : PR exposure) showed a significant response. was significantly reduced. The graph compared to the 75th percentit, (i.e. iving doser compared to farther from the Elemental Carbon {ug/m’] : - o ' ' i
Additionally, the polluta _nts aSSOCIateq Wl_th these emissions The graph shows group mean differences shows net change (UF exposure - FA fcrczﬁv_,ngfidfﬁiﬁ:"ﬁ?ﬁﬁ'Sgrtéiﬁtﬁev.alii?ﬁlii’éfs'swéhfef(ﬁufiétdh?ozsstx‘,’?aﬁ?E'Epamc Y axis: Proportion of 18-year olds with FEV1 Preterm Birth _1.10 - K ! - R Increased asthma prevalencs in relation to distance from
are suspected of affecting neurologic, immune and for healthy and asthmatic subgroups at each  control) for each subgroup at time of ety conort and ommunty: below 80% of the predicted value in LA: 5 - ! :/'—_‘/t freeways;
developmental systems. Advances in geographic time of measurement. The overall mean measurement. 1994-1996 5 - | — Changes in heart rate variability; and
) i : difference was significantly below zero. : _ . . , . 000 14 f , , , 14 f ' ' ' : .
information systems (GIS) and aerosol concentration Conclusions: Asthma prevalence in the Children’s Health Study is o 2 s & s 1 ; ; 4 ; Lung function disturbances.
technologies have allowed investigators additional means associated with residential distance to freeways, both within and across e N 885)
of clarifying the relationship between exposure to traffic Conclusions: Changes in heart rate variability were observed following communities. Current levels of air pollution associated with mobile o | | Animal models have shown:
related emissions and health. exposure to CAPS. Lung function disturbances were noted (data not sources have chronic, adverse effects on lung development from the Conclusions: In Los Angeles, risks of term LBW and preterm birth -Neurological inflammation:
shown). The reduction of O, in arterial blood may have clinical significance age of 10-18 years leading to clinically significant deficits in attained Increase with DWTD and there are greater risks in winter births and areas “Heart rate and blood bressure changes arrythmias: and
: . . in susceptible individuals with compromised cardiopulmonary status. FEV1 as children reach adulthood. with higher background air pollution. : . P ges, ’
Given the complex nature of the issue, a variety of *Airway allergic responses.
methodological approaches have been utilized to explore
exposure to mobile source emissions and health effects, Airway allergy responses Brain inflammation markers Cardiovascular effects of CAPs These findings demonstrate that freeway-related emission
each focusing on specific health endpoints. Hvooth I P exposure in senescent rats problems may be greater than previously understood and
yPotneses 0o e PO B omarkers of TH2 Location Near Freeway Recentor Site (Riverside) peommneeeeos HR and BP showed a they raise new issues about health effects that may impact
. . ([ ] 1 1 1 1 1 1 1 . . Hearl Rale Systolic Blood Pressure . . . . .
The approaches highlighted here are: g/:l‘;?giece;?r@zg’gfsgg'sgxgg% gﬁ‘geszﬁ“"’eii’ir'}g“;ﬁ;iﬁ'ﬁgﬂiﬁ‘j B cos | 56 - activation were Contro | UF F Control |UF | F Y I il ’ - normal diurnal decrease commuters and persons living in close proximity to freeways.
’ & ' e m mm =mClevatedin CAPs- TNF (ngfmly | 20001 | 22000 | 250.2* MA MNA A ;g "om= from morning to evening in
® Human clinical studies investigating acute cardiopulmonary organs (brain/heart). A F U % u exposed OVA- — L rats exposed to purified air
® The magnitude of allergic airway disease responses will be “ 20 r : IL-1 (ng/mL,) 1602 | 270.3% ) 2.50.4% Na NA Na |
responses to short term exposures to concentrated ambient JRITes o ATEMY Y o© roSP . . : ¥ sensitized mice at 50m o o i “wiemwass | N6 pattern was
el greater at sites with higher concentrations of ultrafine 10r 107 downwind of a heavily NFkB 1005 1202%* | 1263%* 100+3 | 103%11 | 10314 I- “I | exaggerated in rats exposed Futu re Res earc h
partcles particles. : oLEE o (% of Control) | oo I :
‘ . afficked freeway. E oo to CAPs. The decrease in
: : : i : ® Organic and inorganic PM constituents that can generate 0 £ 9 ar P U ; z -
® Long-term epidemiologic studies focusing on the effects of o Secies (ROS) will b ated with __JIIEE i Significant increases o, S e pantl Rl Recatll BN 8 the average Rate-Pressure
reactive oxygen species ( ) will be associated wi i I (% of C ontroly — o . . :
ic ai i i i " o dt trol j (CUEELIS INCICAtVE of ® Characterization of the toxicity of PM derived from vapor-
chronic air pollution exposures on respiratory health of children responses. ] compared 1o Controls - .. significantly different from air control values *p< 0.05; *p< 0.01 NA= Not Analyzed decreased cardiac output. . .
. . . . “ar Fou o % F oy Wereseenforll-s | _ _ phase condensation which occurs subsequent to release;
® Utilizing GIS modeling and birth records to determine the - « 2 and IgG1. Brains from CAPs-exposed mice were assayed for inflammatory | Arthythmia Events The number of multiple events Further comparisons of the relative toxicity of diesel versus
- - - - - I E . . . . . (Differences Between Pre-Exposure and Post-Exposure Walues) )
influence of distance weighted traffic density on pre-term and Methods: oo tor Biomarker levels i mediators. TNFa and IL-1a show infection or injury and NFB T e (>1 abnormal beat in 10 sec - ccinna:
HE iomarker levels in 4 AP-1 ter th | f 2 taraeted infected q of . S gasoline emissions;
low birth weight babies . . ” . -y o LI olem B BRI exposed to CAPS and AP-1 can enter the nucleus of a targeted infected or injure interval) was significantly
Ovalbumin-sensitized mice and senescent (geriatric) rats 20000 oy F 4 - celland activate genes that kill the cell. Finding elevated levels = jncreased after CAPs * Additional research on toxicological potency of PM as a
o : : : : are exposed to freeway-derived, concentrated ultrafine . * 20000 150 m downwind of the of these mediators in brain tissue 2 weeks after the end of . d 1o th : :
Animal toxicology studies exploring the effects of near (UF: dp<2.5 ym) and fine (F: dp<0.15ym) particles at sites ! o000 10000 freeway were not t tont inf oy effect of inhaled R exposure compared to the function of distance from freeways;
f llergic airway disease response that are 50m and 150m downwind f heavil M B W (different from controls SPOSTHIES STGFESE a persisiont infammatoty Slieet of Inhale numbers of events seen after - - -
_r(IeCIeway etxposufrfe otn i_ hgl 4PM y i t FI) ! tr:fﬁilizd frr:e?’vr;y M downwind from a heavily ar P ouw %A Fou ' PM on the brain. e ourified air exposure. ®* In-vehicle studies to assess impact on commuters;
inflammatory effect of inhale on the central nervous : o . . — - . .
system, and cardiovascular effects * Control animals are exposed to purified air. Conclusion: Exposure to CAPs 50 m downwind of a Conclusion: Fine and ultrafine particles near a heavily Conclusion: CAPs exposure can adversely affect Further investigations of the toxicity of various PM size
) ! [ J H 1 1 . . . . e . . i 1 1 1 1 iF1 .
Particles are concentrated using a Versatile Aerosol heavily trafficked freeway caused a pattern of responses trafficked road produced significant increases in cardiac function and increase arrhythmias in aged fractions with differing chemical composition; and
Concentration and Exposure System (VACES) - - AT " : : - y J
P y ' consistent with TH2 activation in OVA-sensitized mice. inflammatory biomarkers. rats. ® Assessment of the contribution of outdoor sources to indoor

*A major contributor to this work was the California Air Resources Board. exposure and tOX|Clty-
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